Introduction
Several methods have now been reported for bovine sex determination including polymerase chain reaction (PCR) genotyping (Aasen and Medrano, 1990; Herr et al, 1990; Schröder et al, 1990; Peura et al, 1991) and detection of gender-specific antigen (Wachtel, 1984) . The goal of the current study was to develop an alternative method for sex determination which would theoretically offer improved sensi¬ tivity and specificity. Both (Ruano et al, 1989 ).
An additional means of enhancing amplification specificity is the intentional location of PCR primers to include alleledistinguishing bases at their 3' termini. By positioning primers in this manner, a perfect complementary pairing is formed only with one alíele, and only this alíele is amplified under appropriate con¬ ditions (Kwok et al, 1990; Sarkar et al, 1990) . This study exam¬ ined the feasibility of combining nested and allele-specific PCR to create a method of sex determination that could be reliably employed using a minimal embryo biopsy. We Aasen and Medrano (1990) . These products were cloned in pCRlOOO plasmid vector (Invitrogen, San Diego, CA) and sequenced by primer extension from both vector arms. Sequencing was performed on an automated sequencing apparatus (Applied Biosystems, Foster City, CA). Sequences were aligned using the GCG Sequence Analysis Software package (Devereux et al, 1984) .
Nested PCR primers (Table 1) were designed to produce zfx-or z/y-specific products. Primer locations (Table 2) were chosen to provide a difference between zfx and zfy sequences. Additional mismatches were incorporated as necessary to ensure allele-specific amplification. In addition, primer locations were chosen to minimize overlap between amplified regions and to yield products that would be readily distinguishable by their size upon agarose gel electrophoresis (Fig. 1) . (Gregory et al, 1990 ).
Semen or blood was used as a source of DNA, and DNA was isolated by standard methods (Strauss, 1990 (Rosenkrans and First, 1991) . Two to ten cells were removed from compacted morulae (day 5-day 6), early-mid blastocyst (day 6-day 7) or expanding blastocysts (day 7-day 8) bovine embryos. For biopsy, embryos were held in place using a fire-polished hold¬ ing pipette. Suction was applied to the opening by use of a joystick-type micromanipulator ( (Bavister et al, 1983) (Curran et al, 1989 (Curran et al, , 1992 (Barany, 1991 
